We have investigated Bianchi type-V universe filled with matter and modified holographic Ricci dark energy in a scalar-tensor theory proposed by SaezBallester (Phys. Lett. A., 113, 467, 1986) 
Introduction
The present day universe is in a state of accelerated expansion which has been confirmed by the recent cosmological observations [1, 2] . The data also suggests that the universe is dominated by two dark components containing dark matter and dark energy.
Dark matter, a matter without pressure, is mainly used to explain galactic curves and structure formation of the universe while dark energy, an exotic energy with negative pressure, is used to explain the present cosmic accelerated expansions. The study of dark energy models in some significant modified theories of gravitation is one of the approaches to explain early inflation and late time acceleration of the universe.
In recent years, holographic dark energy (HDE) models have received considerable attention to describe dark energy cosmological models. According to the holographic principle, the number of degrees of freedom in a bounded system should be finite and is related to the area of its boundary [3] . It is argued that this model may solve the [4] and Hsu [5] , Gao et al. [6] have proposed a HDE model, where the future event horizon is replaced by the inverse of the Ricci scalar curvature, and thismodel is named as "Ricci dark energy model" (RDE) , that is, a holographic Ricci dark energy model, whose length scale is the inverse of the Ricci curvature scalar, i.e. . Granda and Oliveros [7] suggested a new holographic Ricci dark energy model. Later, Chen and Jing [8] 
Metric and field equations
We consider a spatially homogeneous Bianchi type-V metrics of the form
where A,B,C are functions of cosmic time t.
Saez-Ballester [21] field equations for combined scalar and tensor fields in the presence of dark matter and holographic dark energy are given by , , , ,
where ij R is the Ricci tensor, R is the Ricci scalar, w and n arbitrary dimensionless constants and 8 1 G c π = = in the relativistic units.
The energy momentum tensor for matter and the dark energy are defined as ( )
The energy momentum tensor of dark energy can be parameterized as 
In a commoving coordinate system, Saez-Ballester field equations (3) for the metric (2) with the help of Eq. (4) can be, explicitly, written as
λ ρ ρ ϕ ϕ
.
Also energy conservation equation (6) is given by
Here over head denotes differentiation with respect to cosmic time t.
Solutions and the models
Integration of Eq. (11) yields
where k 1 is a constant of integration which can be chosen as unity without loss of generality, so that we have
Now Eqs. (7)- (12) (i) The shear scholar is proportional to scalar expansion so that we have [22] k C B = (16) (ii) The energy density of modified holographic Ricci dark energy given by Eq. (1) [8] .
(iii) An ansatz for the average scale factor a(t) of the universe.
Here we obtain three models choosing different ansatz for the average scale factor of the universe. Using equations (15), (16) and (17) we obtain the scale factors as 
Model
Physical discussion of the model Equation (25) The average Hubble's parameter is
The scalar expansion is
The shear scalar is 
The average anisotropy parameter is 
From Eqs. (7) and (18) From Eqs. (8), (9), (18), (26) and (27), we get the skewness parameters as (10), (18) and (26), we have the energy density of matter as 
Model-2:
We assume the average scale factor suggested by Mishra et al. [28, 29] ,
This yields a time dependent deceleration parameter. Also, recently, Reddy et al. [30] have discussed Bianchi type-III dark energy model in f(R,T) gravity with a variable deceleration parameter.
Using equations (15), (16) and (31) we obtain the scale factors as (2) we obtain the following model: 
The average anisotropy parameter is
The deceleration parameter is From Eqs. (7) and (32) (43) From Eqs. (10), (32) and (40), we have the energy density of matter as Recently, Reddy et al. [15] have investigated cosmological models with a linearly varying deceleration parameter in alternative theories of gravitation.
Using equations (15), (16) and (45) 
From Eqs. (12) and (46) 
The scalar expansion is 
The deceleration parameter is
From Eqs. (1) and (49), we have the energy density of modified holographic Ricci dark energy as
From Eqs. (7) and (46) the EoS parameter of modified holographic Ricci dark energy can be found as 
Conclusions
In this paper, we have investigated spatially homogeneous and anisotropic modified holographic Ricci dark energy Bianchi type-V cosmological models in Saez-Ballester [21] scalar-tensor theory of gravitation.We have obtained three different models using hybrid expansion law of average scale factor [23] , varying deceleration parameters [28, 16] . The entire above three models exhibit a smoothtransition of the universe from the decelerated phase to the accelerating phase. It can be seen that at the initial epoch the spatial volume of the models vanish showing that there exists a point type singularity at t=0. We have found all the physical and kinematical parameters corresponding to each modeland it is observed that they all diverse at the initial epoch. It can be seen that in all the models spatial volume becomes infinite as t → ∞ while Hubble's parameter H is constant for the model (19) . Hence, in this particular case, the universe expands forever with constant rate. We have also studied the behavior of EoS parameter in region. This may be due to the fact that we are considering scalar field models. It may also be noted that the Saez-Ballester scalar field ϕ goes to infinity as t → ∞ whereas it becomes zero when t=0. 
